Cyclooxygenase-2, P-glycoprotein-170 and drug resistance; is chemoprevention against multidrug resistance possible?
It is generally accepted that P-glycoprotein 170 (MDR1/Pgp170) expression in breast tumors results in poor response to chemotherapy due to its ability to export chemotherapeutic agents. Studies indicate that the use of non-steroidal anti-inflammatory drugs (NSAIDs) may enhance the anti-tumor activity of cancer chemotherapeutic agents and reduce the risk of many cancers. The best known function of NSAIDs is to block the enzyme cyclooxygenase (Cox), the rate limiting enzyme in the conversion of arachidonic acid to prostaglandins. In this study we investigated whether expression of the inducible isoform of Cox (Cox-2) is linked with the multidrug resistance phenotype in breast cancer. Expression of Cox-2 and MDR1/Pgp170 was investigated in tumor specimens along with normal epithelium in breast cancer patients using immunohistochemisrty. Expression of Cox-2, MDR1/Pgp170, Protein Kinase C (PKC), and Activator Protein 1 (AP1) were investigated in a series of increasingly resistant human MCF-7 breast cancer cells compared to wild type using immunohistochemistry, Western blots, Northern blots, RT-PCR, and Southern blots. Immunohistochemical analyses of human breast tumor specimens revealed a strong correlation between expression of Cox-2 and MDR1/Pgp170. In drug resistant cell lines that over-express MDR1/Pgp170 there was also significant up-regulation of Cox-2 expression. In addition, PKC and AP1 subunits c-Jun and c-Fos were also upregulated. We hypothesized that increased prostaglandin production by Cox-2 induces PKC and the expression of transcriptional factor c-Jun, which in turn, induces the expression of MDR1/Pgp170. We propose that pretreatment with selective Cox-2 inhibitors may be useful in the prevention of multidrug resistance in response to cancer chemotherapy and should be further evaluated.